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1. IMPACT OF FOOD PROCESSING ON EMPLOYMENT
GENERATION AND SKILL DEVELOPMENT

The food processing sector in India is a
critical driver of economic growth, offering
significant potential for employment generation
and skill development. With the country's vast
agricultural resources, the transformation of raw
agricultural products into value-added goods
not only enhances food security but also creates
numerous job opportunities.

The key aspects of how food processing
impacts employment and skill development in
India are :

Employment Generation Potential

® Food processing is a significant sector for
employment, especially in a country like
India where a large percentage of the popu-
lation relies on agriculture.

® The registered food processing sector
employed 20-32 lakh people as of 2019-20.

® The unregistered sector supported employ-
ment for 51-11 lakh workers, accounting for
14-18% of employment in the unregistered
manufacturing sector.

Government Initiatives

® Under the Atmanirbhar Abhiyaan, the
Ministry of Food Processing Industries
(MoFPI) launched the Pradhan Mantri
Formalisation of Micro Food Processing
Enterprises (PMFME) scheme in June 2020.

® The PMFME scheme, with an outlay of
% 10,000 crore for 2020-25, aims to enhance
the competitiveness and formalization of
the micro food processing enterprises in the
unorganized sector.

® The scheme targets to benefit 2 lakh enter-
prises through credit-linked subsidies and
the “One District One Product’ approach.

® So far, 65,094 loans have been sanctioned
under this scheme, with ¥ 771 crore released
as seed capital assistance, benefiting 2-3
lakh self-help group members.

Skill Development Initiatives

® The MOFPI collaborates with the Food
Industry Capacity and Skill Initiative
(FICSI), Sector Skill Council (SSC), and the
National Institute of Food Technology Entre-
preneurship and Management (NIFTEM) to
address the skill gap in the food processing
industry.

® A study by FICSI estimates that the net
expected skilled human resource require-
ment in the 11 major food processing sub
sectors during 2021-30 is around 13-4 lakh.

® The government is strengthening the SSC in
this sector to complete the validation of
Qualification Packs for each job role and
assisting in the development of the course
curriculum through NIFTEM.

Role of NABARD

® NABARD plays a crucial role in infrastruc-
ture creation for the food processing indus-
try, managing the Food Processing Fund
(FPF) and the Warehouse Infrastructure
Fund.

® The FPF, instituted in 2014-15 with a corpus
of ¥ 2,000 crore, provides affordable credit
for setting up Designated Food Parks and
food processing units.

Area Developed :
1370-03 acre

Pulping & Aseptic
Packing :
39:05 MT/hr

Dry warehouse
2,52,200 MT

Ripening Designated Food Cold Storage:
Capacity : Parks Created with 97,610 MT
1895-00 MT NABARD assistance

Freezer : 11,350

MT
Silo :
58,500 MT

® As of March 2024, NABARD has sanctioned

a term loan of ¥ 1,191-57 crore for 14 Mega

Food Parks, 3 Industrial Parks, 9 Agro Pro-

cessing Clusters, and 15 individual food

processing units, with cumulative disburse-
ments of ¥ 768-77 crore.

The food processing sector’s impact on
employment generation and skill development
in India is substantial. With continuous support
from the government through various schemes
and initiatives, and the crucial role played by
institutions like NABARD, the sector is poised
for further growth. Enhanced skill development
programs and robust infrastructure develop-
ment will not only create more job opportunities
but also ensure a skilled workforce capable of
driving the industry’s future advancements.




2. INDIA’S FOOD REGULATORY LANDSCAPE:

TRANSITIONING TOWARDS A ROBUST AND
CONTEMPORARY SYSTEM

India’s food regulatory landscape has
evolved significantly with the establishment of
the Food Safety and Standards Authority of
India (FSSAI). This body was created under the
Food Safety and Standards Act (FSSA), 2006,
replacing fragmented and outdated laws to
create a unified and robust food safety system.

Here is an overview of the organizational
structure, standard-setting processes, enforce-
ment mechanisms, and capacity-building initia-
tives under FSSAL

Organizational Structure

® FSSAI : Established under the Ministry of
Health and Family Welfare (MoHFW),
FSSAI is the primary body responsible for
regulating food safety in India.

® Department of Commerce : Manages the
export of food products through various
autonomous organizations like the Export
Inspection Council (EIC), Agricultural and
Processed Food Products Export Develop-
ment Authority (APEDA), and Marine
Products Export Development Authority
(MPEDA).

Standard-Setting Process

® Science-Based Standards : FSSAI formulates
comprehensive, science-based standards for
food products, additives, processing aids,
contaminants, and packaging requirements.

® Harmonization with International
Standards : Emphasis on aligning Indian
food standards with global guidelines,
particularly those from the Codex Alimen-
tarius Commission, to facilitate inter-
national trade and ensure food safety.

Enforcement Mechanisms

® Regulatory Oversight : FSSAI employs a
multi-faceted approach combining tradi-
tional inspections, innovative self-com-
pliance initiatives, and third-party audits.

® Food Safety Compliance System (FoSCoS):
An integrated online platform for licensing,
registration, and monitoring of Food Busi-
ness Operators (FBOs).

® Risk-Based Inspection System (RBIS) :
Targets FBOs based on risk matrices to
optimize regulatory efforts, supported by
the FoSCoRIS mobile application for real-
time monitoring and data collection.

Capacity Building and Self-Compliance

® Training Programs : FSSAI has introduced
programs like the Food Safety Training and
Certification (FoSTaC) to train food hand-
lers and ensure the presence of trained Food
Safety Supervisors in food establishments.

® Stakeholder Engagement : Collaboration
with various ministries and departments,
including Agriculture, Food Processing

Industries, Women and Child Development,

and Commerce, to create a cohesive food

safety ecosystem.

India’s food regulatory landscape has made
significant strides towards establishing a robust
and contemporary system with the enactment of
the FSSA, 2006, and the formation of FSSAIL By
focusing on science-based standards, harmoni-
zation with international guidelines, rigorous
enforcement mechanisms, and comprehensive
capacity-building initiatives, India aims to ensure
the safety and quality of its food supply, thereby
protecting public health and boosting consumer
confidence in the food system.

3. PROCESSED FOODS : RISING DEMAND FOR
HEALTHIER FOOD OPTIONS

The fast-paced lifestyle of the modern world
has made processed foods a convenient choice
for many. However, there is a growing shift
towards healthier food options, driven by an
increasing awareness of the impact of diet on
overall well-being.

Changing Perceptions

® Consumers are becoming more health-con-
scious, understanding that food choices

affect physical health, energy levels, and
long-term vitality.

® There is a noticeable trend towards selecting
foods that nourish the body and support a
healthier lifestyle.

Role of NAFED

® The National Agricultural Cooperative
Marketing Federation of India (NAFED)
has introduced initiatives like Bharat Atta,
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Bharat Dal, Bharat Rice, and the promotion
of millets to meet the rising demand for
healthier food options.

® These initiatives align with NAFED'’s com-
mitment to promoting healthy eating at
affordable prices.
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Benefits of Millets

® Millets are highly nutritious, offering bene-
fits such as high protein, fiber, and essential
vitamins and minerals.

® They are particularly beneficial for people
with diabetes and gluten sensitivities due to
their low glycemic index and gluten-free
nature.

® Millets support sustainable agriculture and
food security, contributing to a more resi-
lient food system.

Comprehensive Promotion Strategy

® NAFED has been proactive in promoting
millets and other healthy food options

LN

through various initiatives, including the
establishment of the Millets Experience
Centre.

® These efforts are aimed at showcasing the
nutritional benefits and culinary versatility
of millets to a broader audience.

Environmental and Health Impact

® DPulses, another focus of NAFED’s initia-
tives, are rich in protein, fiber, and essential
nutrients while being environmentally
friendly due to their low water requirement
and soil fertility enhancement properties.

® Incorporating pulses into the diet can help
manage cholesterol levels, support heart
health, and provide sustainable food
options.

The shift towards healthier food choices is
not just a trend but a necessity for addressing
global challenges like climate change and food
security. NAFED's initiatives, such as Bharat
Atta, Bharat Dal, and the promotion of millets,
play a crucial role in meeting consumer expecta-
tions while supporting sustainable agriculture.
By embracing these healthier options, con-
sumers can contribute to building a more
resilient and sustainable food system for future
generations.
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4. EXPORT POTENTIAL AND GLOBAL COMPETITIVENESS

OF INDIAN PROCESSED FOODS

India's processed food industry holds
significant promise for boosting the country's
export potential and enhancing its global
competitiveness. Leveraging its rich agricultural
base, India has taken substantial steps to expand
its presence in international markets.

Key Points :

Diverse Export Portfolio

® India exports a wide array of items across
more than 10,000 tariff lines.

® Food and agricultural products constitute
approximately 11% of India’s total exports.

Strategic Policy Initiatives

® The introduction of a dedicated agricul-
tural export policy in 2018 aims to achieve
USD 100 billion in exports.

® The Production Linked Incentive Scheme
for Food Processing Industry (PLISFPI)
focuses on value-added segments like ready-

to-eat foods, processed fruits and vege-
tables, marine products, and mozzarella
cheese.

Major Export Items

include

® Key export items rice, spices,

buffalo meat, sugar, and oil meals.
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® These products have established strong
footholds in markets such as the USA,
China, UAE, Saudi Arabia, and several
others.

Challenges in Export Competitiveness

® India’s share in global merchandise exports
is around 1-8%, making it the 18th largest
exporter in the world.

® Despite being the second-largest agri-pro-
ducer, India's share in global imports of
processed food is relatively low.

Infrastructure and Support Initiatives

® Mega Food Parks create modern infra-
structure for food processing from farm to
market, helping processors meet inter-
national quality standards.

® The Pradhan Mantri Kisan Sampada Yojana
(PMKSY) addresses infrastructure challen-
ges, promoting cold chains and other pro-
cessing facilities.

® The PLISFPI scheme promotes innovative
and organic products from SMEs, although
greater encouragement and support are
needed for wider participation.

® Branding and marketing support for ‘Brand
India’ are integral to the scheme.

Opportunities for Growth

® Analysis of global consumer goods data
shows India holds only a 3:7% share in the
top 10 globally consumed commodities,
indicating significant room for growth.
India’s processed food sector offers immense
export potential and opportunities for economic
diversification. By capitalizing on its agricultural
strengths, investing in modern infrastructure,
and implementing strategic policies, India can
enhance its global competitiveness. Continued
support for SMEs, innovation, and branding will
be crucial in realizing this potential and securing
a stronger position in the global market.
|

5. THE COCONUT CRAZE : IT IS REAL AND HERE TO STAY

The coconut, a symbol of tropical paradise,
has long been cherished not only for its aesthetic
appeal but also for its versatility and numerous
health benefits. The global craze for coconut and
its products has seen a significant rise, high-
lighting its sustainability, nutritional value, and
diverse applications.

Cultivation and Sustainability

® Tropical Crop : Coconut is predominantly
cultivated in tropical regions, especially in
coastal areas.

® Sustainable Agriculture : Supports long-
term environmental, social, and economic
sustainability.

® Versatile Uses : Every part of the coconut
can be utilized, making it a highly sustain-
able crop.

= i
Traditional and Emerging Products

® Coconut Oil : Traditionally used for culi-
nary purposes and topical applications, now
an essential ingredient in beauty products
and the oleo-chemical industry.

® Desiccated Coconut : Grated, shredded,
and dried for use in snacks, bakery pro-
ducts, and toppings. It is vegan and gluten-
free.

® Coconut Milk and Powder : Extracted from
freshly grated coconut kernel, used in South
and Southeast Asian cuisine. Coconut milk
powder is a popular dairy alternative for
vegans and those with lactose intolerance.

® Nata de Coco : Produced through natural
fermentation of coconut water, used in
beverages and desserts.

® Coconut Neera and Derivatives : A sweet
drink rich in vitamins and minerals, pro-
cessed into syrup, honey, jaggery, and sugar
with a low glycemic index.

Health and Nutritional Benefits

® Virgin Coconut Oil (VCO) : Retains all
health attributes of coconut oil, superior to
olive oil, used in managing various health
conditions.

® Coconut Water : A natural rehydrating
drink rich in vitamins, minerals, and electro-
lytes, used as an oral rehydrating solution.

® Coconut Chips : A healthy snack alter-
native, available in various flavours and
enhanced with millets for added nutritional
value.

The coconut craze is not just a fleeting trend
but a sustainable and health-conscious choice
that is here to stay. India's position as the largest




producer of coconuts underscores the potential
of this versatile crop in promoting health, sus-
tainability, and economic development. With its
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wide range of applications and benefits, coconut

continues to capture the imagination and taste
buds of people worldwide.

6. PRODUCTION LINKED INCENTIVE SCHEME FOR
FOOD PROCESSING INDUSTRY (PLISFPI)

The Production Linked Incentive Scheme
for Food Processing Industry (PLISFPI) is an
initiative by the Indian government aimed at
enhancing the country’s food processing capa-
bilities. This scheme is designed to encourage
investment in the sector, improve production
efficiency, and ensure the global competitiveness
of Indian food products.The key aspects of the
PLISFP], its goals, and its impact on the food
processing industry are given below :

Key Points :
Objectives of PLISFPI

® Boosting Domestic Manufacturing : The
scheme aims to create a robust food pro-
cessing sector by providing financial incen-
tives to companies to enhance their pro-
duction capabilities.

® Increasing Exports : By improving the
quality and standards of processed food
products, the scheme targets an increase in
the export of food items, thereby contri-
buting to the country's economic growth.

® Enhancing Farmer Income : The scheme
also focuses on ensuring better prices for
farmers by increasing the demand for agri-
cultural produce used in food processing.

Incentive Structure

® Financial Incentives : The scheme provides
incentives to food processing companies
based on their sales and investment per-
formance.

® Eligibility Criteria : Companies need to
meet specific criteria related to production
volume, product quality, and investment in
technology to qualify for the incentives.

® Targeted Products : The scheme focuses on
key product segments like ready-to-eat
foods, processed fruits and vegetables,
marine products, and innovative products
like organic foods.

Implementation and Impact

® Investment and Employment : The scheme
encourages substantial investments in the
food processing sector, which in turn
generates employment opportunities and
enhances sectoral growth.

® Technology Upgradation : By incentivizing
investments in modern technology, the
scheme ensures that Indian food processing
units can produce high-quality products
that meet international standards.

® Market Competitiveness : The focus on
quality improvement and efficiency helps
Indian food products compete better in
global markets, increasing their market

share.

Support to MSMEs

® Inclusivity : The scheme also supports
micro, small, and medium enterprises

(MSMEs) in the food processing sector,
ensuring that smaller players can benefit
from the incentives and contribute to
overall sectoral growth.
® Capacity Building : By providing access to
technical the
MSMEs their
capabilities and integrate more effectively

financial and assistance,

scheme helps upgrade

into the value chain.

The Production Linked Incentive Scheme
for Food Processing Industry (PLISFPI) repre-
sents a significant step towards transforming
India's food processing sector. By encouraging
investments, enhancing production capabilities,
and ensuring the quality of processed foods,
the scheme aims to make Indian food products
globally  competitive. Its  comprehensive
approach, including support for MSMEs and
focus on technology upgradation,
inclusive growth and substantial economic
benefits for the country.

ensures

7.INNOVATIONS AND COLLABORATIONS TAKE CENTRE

STAGE AT SuFALAM

SuFALAM 2024 was a landmark event that
brought together various stakeholders from the

food processing industry, including startups,

industry leaders, financial and
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academia. The event highlighted the critical role
of innovations and collaborations in driving the
future growth of the sector.

The key discussions and outcomes from
SuFALAM 2024 are :

Focus on Startups

® Startup Ecosystem : The event emphasized
the importance of nurturing a robust
startup ecosystem in the food processing
sector.

® Support Mechanisms : Discussions revolved

around providing startups with access to
financial resources, mentorship, and market
linkages to scale their innovations.

Industry-Academia Collaboration

® Research and Development : Collaboration
between industry and academic institutions
was identified as crucial for driving inno-
vation through research and development.

® Skill Development : Joint initiatives were

proposed to develop specialized skills and
knowledge required for the evolving needs
of the food processing industry.

Technological Advancements

® High-Tech Processing : The adoption of
high-tech processing methods to enhance
product quality and efficiency was a key
topic.

Sustainable Practices Innovations in
sustainable food processing practices were
showcased, emphasizing the importance of

environmental sustainability.
Regulatory Support

® Food Safety and Standards : The role of
regulatory bodies in ensuring food safety

and quality was discussed, with a focus on
aligning with global standards.

Simplifying Regulations : Efforts to stream-
line regulations to make it easier for busi-
nesses to operate and innovate were high-
lighted.

Financial and Market Access

® Investment Opportunities : The event
provided a platform for startups and busi-
nesses to connect with investors and explore
funding opportunities.

® Market Expansion : Strategies for expand-

ing into new markets and increasing the
global competitiveness of Indian food pro-
ducts were discussed.

FOCUS PILLARS

Food Irradiation : Ensuring
Safety and Extending Shelf life

Plant-based proteins :
Innovations & Impact

Sustainable Packaging in
Food Processing Industries

Digitization in Food Value Chains z

SuFALAM 2024 underscored the impor-
tance of innovations and collaborations in shap-
ing the future of the food processing industry in
India. By fostering a supportive environment for
startups, encouraging industry-academia part-
technological
ments, and ensuring robust regulatory support,
the event highlighted the pathways for sus-
tainable growth and global competitiveness in
the sector.

nerships, leveraging advance-
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8. SMART FOOD PROCESSING IN INDIA : INNOVATION

AND FUTURE PROSPECTS

Smart food processing is revolutionizing the
food industry in India by integrating advanced
technologies and innovative practices to enhance
efficiency, sustainability, and product quality.
This approach not only improves the value
chain but also aligns with the global standards
of food safety and nutrition.

The key aspects of smart food processing in
India, focusing on its innovations and future
prospects are :

Technological Innovations

® High-Tech Processing Methods : Adoption
of advanced processing technologies such
as cold chain logistics, automation, and Al-
driven quality control.

® Nutrient-Dense Foods : Development of

methods to retain and enhance the nutri-
tional value of food products during pro-

cessing.




® Waste Reduction : Implementation of tech-
niques to minimize waste and improve
resource efficiency in the production pro-
cess.

Market Integration

® Consumer Trends : Growing demand for
convenience foods, organic products, and
health-oriented food items.

® Product Diversification : Innovation in
product development to cater to diverse
consumer preferences, including ready-to-
eat meals and functional foods.

® Export Potential : Enhancing the global
competitiveness of Indian food products
through improved quality and safety
standards.

Sustainability Practices

® Eco-friendly Processes Emphasis on
sustainable processing methods that reduce
environmental impact.

® Renewable Energy : Utilization of renew- -
able energy sources in food processing units
to lower carbon footprints.

® Circular Economy : Adoption of circular
economy principles, focusing on recycling
and reusing byproducts from the food
processing industry.

Government Support and Policy Frame-
work

® Policy Initiatives : Government policies
and schemes supporting innovation and
infrastructure development in the food
processing sector.

® Financial Incentives : Provision of financial
assistance and subsidies to encourage invest-
ment in smart food processing technologies.

® Skill Development : Training programs to
equip the workforce with the necessary
skills to operate advanced processing equip-
ment and adhere to new standards.

Smart food processing in India holds
immense potential for transforming the food
industry by integrating innovation, sustainabi-
lity, and market-oriented practices. With conti-
nuous support from the government and adop-
tion of advanced technologies, the sector is
poised for significant growth. The focus on
nutrient-dense foods, waste reduction, and
sustainable practices will not only enhance the
value chain but also ensure that Indian food
products meet global standards and cater to
evolving consumer preferences.
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The concept of ‘Lakhpati Didis’ focuses on
empowering rural women to become financially
independent through multiple livelihood oppor-
tunities. This initiative aims to uplift the socio-
economic status of women in rural areas by
providing them with the necessary skills,
resources, and support to generate a sustainable

Lakhpati Didi

An initiative by the
Ministry of Rural
Development

® Access to Skill
Development Programs

® Entrepreneurship
Opportunities

® Financial Literacy
& Inclusion

® Community Support
& Networking

Empowerment Livelihood

Diversification

through

Skill Development Programs :

® Training initiatives aimed at equipping
women with various skills.

® Focus on both traditional and non-tradi-
tional skills.

Income Generating Activities :

® Engagement in multiple income sources
such as agriculture, animal husbandry, and
handicrafts.

® Introduction of micro-enterprises and self-
employment opportunities.

Financial Inclusion :

® Access to credit and financial services.

® Formation of self-help groups (SHGs) to
facilitate savings and credit access.

Role of DAY-NRLM and IFC

Deendayal Antyodaya Yojana-National Rural

Livelihood Mission (DAY-NRLM) :

® Aims to alleviate rural poverty by promot-
ing diversified and gainful self-employment.

1. MAKING LAKHPATI DIDIS : MULTIPLE
LIVELIHOODS SHOW THE WAY

® Provides institutional support and capacity
building to rural women.

Integrated Farming Clusters (IFC) :

® Encourages sustainable

practices.

agricultural

® Supports mixed farming systems inte-
grating crops, livestock, and other income-
generating activities.

IFC STATUS

1500
1000
500

No. of No. of No. of No.of IFC  LSC No. of HH
blocks Villages Senior CRPs Anchors formed  covered
covered covered deployed Positioned (in lakh)

M Target (Jan 2022) m Achievement till March 2024

Impact on Women's Lives

Economic Independence :

® Significant increase in household incomes.

® Ability to contribute to family expenses and
children's education.

Social Empowerment :

® Enhanced decision-making power within
the household.

® Increased participation in
affairs.

community

Improved Quality of Life :

® Better access to healthcare and nutrition.

® Enhanced
structure.
The ‘Making Lakhpati Didis’ initiative

showcases the power of livelihood diversifica-

living conditions and infra-

tion in empowering rural women, fostering
economic independence, and improving overall

quality of life. Through skill development, finan-
cial inclusion, and multiple income-generating
activities supported by DAY-NRLM and IFC,
rural women have transformed into ‘Lakhpati
Didis’, driving positive change in their commu-
nities.

.

2. JUGAAD INNOVATIONS : TRANSFORMING RURAL INDIA

In rural India, a quiet revolution of ‘Jugaad’
innovations is transforming everyday life. These
frugal solutions leverage local ingenuity and
minimal resources to address unique challenges,

empowering rural communities and bridging
the socio-economic divide. This approach not
only aids survival but fosters growth and
resilience in rural areas.



Some Jugaad Innovations Awarded by
National Innovation Foundation (NIF)
India

Multi-Purpose Food Processing Machine :

® Innovator : Dharambir Kamboj.

® Innovation : A versatile machine that pro-
cesses various fruits and vegetables into
juices and extracts, boosting local agri-
cultural productivity and employment.

® Impact : Increased income and reduced
rural-to-urban migration.

Mitticool—A Refrigerator That Runs Without

Electricity :

® Innovator :
Gujarat

Mansukhbhai Prajapati from

® Innovation : Mitticool, a clay refrigerator

that keeps food cool without using electri-
city, inspired by the 2001 Gujarat earth-
quake.

® Impact: Provides a sustainable refrigeration
solution for rural areas, earning Mansukh-
bhai recognition on the Forbes list of Rural
Entrepreneurs.

Amphibious Bicycle That Floats on Water :

® Innovator : Mohammad Saifullah from East
Champaran.

TAN

® Innovation : An amphibious bicycle that
can operate on both land and water, aiding
transportation during floods.

® Impact : Reliable transportation solution in
flood-prone areas.

Bullet Santi :

® Innovation : A low-cost, efficient plough,
reducing fuel consumption and covering
large areas efficiently.

® Impact : Substantial savings in fuel costs
and operational efficiency.

Overview of Innovations Made for Rural

India

Low-Cost Drip Irrigation :

® Innovation : Use of discarded PVC pipes |
and plastic bottles for irrigation. \-‘

® Impact :
ciency.

50% increase in water-use effi- 0N

Bicycle-Powered Seed Planter :

® Innovation : Modified bicycles for planting
seeds efficiently.

® Impact: 40% reduction in labour costs.

Solar-Powered Grain Threshers :

® Innovation : Use of solar energy for thresh-
ing grain.

® Impact: Significant productivity increase.

Micro-Hydro Power Generators :

® Innovation : Low-cost, localized hydro-
power solutions.

® Impact : Provided renewable energy to
25,000 households.

Biochar Stoves :

® Innovation Low-cost stoves that use

agricultural ~waste, improving energy
efficiency.
® Impact : Reduced household energy costs

by 40%.
Biogas Plants Using Kitchen Waste :

® Innovation : Conversion of organic kitchen
waste into biogas.

® Impact:30% reduction in LPG usage.

Solar Mobile Chargers :

® Innovation : Affordable solar chargers for
mobile phones.

® Impact : Improved communication for

100,000 households.

Water and Sanitation Solutions :

® Innovation : Low-cost, community-operated
water purification systems.



® Impact :
people.

Safe drinking water for 250,000

Eco-friendly Toilets :

® Innovation : Low-cost toilets made from
locally available materials.

® Impact : Improved sanitation for 500,000
rural residents.

DIY Water Filtration Systems :
® Innovation : Affordable water filtration
systems using sand, charcoal, and locally

available materials.
|

® Impact : Provided clean drinking water to
70,000 households.

Jugaad innovations demonstrate the power
of local ingenuity in transforming rural India.
These cost-effective, sustainable, and practical
solutions address everyday challenges, leading
to improved livelihoods, better health and
sanitation, increased productivity, and sustain-
able development. The resilience and creativity
of rural innovators showcase the immense
potential of grassroots innovation in driving
socio-economic progress.

]

3. ADOPTION OF DIGITAL TECHNOLOGIES IN RURAL INDIA

India’s rural landscape has undergone a
significant transformation recently, driven by
the rapid adoption of digital technologies. These
advancements span education, healthcare, agri-
culture, and economic empowerment, offering
the potential to bridge the urban-rural divide
and enhance the lives of millions in rural areas.

Revolutionizing Education : Bridging the
Learning Gap

® The COVID-19 pandemic highlighted the
critical need for digital education, especially
in rural India.

® Government initiatives like the PM e-Vidya
program and the Pradhan Mantri Digital
Saksharta Abhiyan (PMGDISHA) have
played a vital role in providing access to
online learning resources and digital lite-
racy training for students and adults in
remote areas.

® According to the Ministry of Education, the
PMGDISHA scheme has trained over 55
million rural citizens in digital skills since
2017, empowering them to navigate the
digital landscape.

Transforming Healthcare : Telemedicine
and Digital Diagnostics

® Telemedicine and digital diagnostics have
revolutionized healthcare delivery in rural
India.

® The Ayushman Bharat Digital Mission
(ABDM) has created a unified digital health
infrastructure, enabling seamless access to
medical services and electronic health
records.

® A National Health Authority study shows
that telemedicine services in rural areas saw
a 700% increase during the pandemic,
highlighting the transformative potential
of these technologies in overcoming geo-

graphic barriers and limited access to
specialized healthcare.

Empowering Agriculture : Precision
Farming and Market Linkages

® Digital technologies have significantly trans-
formed agriculture in rural India. Initiatives
Namo Drone Didis : Self-Help Group mem-
bers Pioneering agricultural Innovation in
India.

® Initiatives like the Digital India Land
Records Modernization Programme

(DILRMP) and the National Agriculture
Market (e-NAM) platform have provided
farmers with access to land records, weather
forecasts, and online marketplaces.

® The Ministry of Agriculture and Farmers'
Welfare reports that precision farming
techniques enabled by digital tools and
sensors have increased crop yields by 20-
30% in several states, thereby improving
rural livelihoods.

Driving Economic Empowerment : Digital

Financial Inclusion

® The push for digital financial services has
been a game-changer for rural communities.
Schemes like the Pradhan Mantri Jan Dhan
Yojana (PMJDY) and the Unified Payments
Interface (UPI) have facilitated seamless
access to banking, credit, and digital pay-
ments.




® JAM Trinity (Jan Dhan, Aadhar, and Mobile)
is a tool used by the government to transfer
cash benefits directly to the bank account of
the intended beneficiary. JAM Trinity is the
key enabler of India's transformed and well-
developed digital landscape.

JAM
Trinity

AADHAAR
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® A Reserve Bank of India study indicates
that the percentage of rural adults with
bank accounts increased from 53% in 2014
to 80% in 2021, reflecting the transformative
impact of these initiatives on promoting

A

financial inclusion and economic empower-
ment.

Empowering Women :
neurship and Skilling

Digital Entrepre-

® Digital technologies have also empowered
rural women by providing access to entre-
preneurial opportunities and skill develop-
ment programs.

® Initiatives like the Deen Dayal Upadhyaya

Grameen Kaushalya Yojana (DDU-GKY)

and the Mahila E-Haat platform have

enabled women to leverage digital tools for

economic and social upliftment, fostering a

more inclusive and equitable digital eco-

system.

Government schemes such as the BharatNet
project, Common Service Centres (CSCs), and
PMGDISHA are working towards bridging the
digital divide and creating a more inclusive
digital ecosystem in rural areas. These initiatives
aim to provide high-speed internet connectivity,
access to digital services, and digital literacy
training to empower rural communities.

4. REBOOTING OPERATION FLOOD THROUGH INNOVATION

India’s dairy industry has experienced
substantial growth, with milk production
increasing at a compound annual growth rate
(CAGR) of 585% from 2014-15 to 2022-23. In
2022-23, India produced 230-58 million tons of
milk, holding a dominant 24-64% share of global
milk output. Despite this impressive growth, the
productivity of Indian dairy cows remains lower
than that of cows in wealthier countries, result-
ing in challenges that need addressing.

The “White Revolution', a term to desoribe the rapid growth of the
dairy industry in India, wat fuelled by 'Operation Flood'. This period
witnessed significant increass in milk production, dairy cooperatives,
and milk procevsing facilities

Operation Flood, launched in 1970, had
three primary objectives :
1. Raising rural incomes.
2. Increasing milk production.
3. Supplying affordable milk to con-
sumers.

While the initiative successfully increased
milk production, challenges remain in achieving
rural income growth and milk affordability.
Despite leading the world in production, India's
per capita milk consumption is still behind
many developed nations.

Several Issues Plague the Indian Dairy
Sector, Including

® Low Productivity : Indian cows produce
less milk on average compared to their
counterparts in affluent countries.

® Poor Cattle Management Inadequate
management practices lead to lower yields
and higher disease prevalence.

® Quality Concerns : A significant portion of
milk is adulterated, affecting both quality
and safety.

To overcome these challenges, a second
phase of Operation Flood, driven by innovation
and technology, is crucial. Here are some inno-
vative strategies to revitalize the dairy industry:
Technological Advancements
® Automated Milking Systems : Enhance

efficiency by reducing manual labour and

improving milking precision.

® Data-Driven Decision-Making : Use of
analytics to optimize feeding, breeding, and
health management practices.




® Precision Feeding : Tailored nutrition plans
for cattle to improve milk yield and animal
health.

Sustainable Practices

Incorporate technology to
animal welfare,

® Smart Barns :
monitor and manage

improving living conditions and pro-
ductivity.
® Biogas Production : Utilize cattle waste to

produce biogas, reducing environmental

impact and providing an alternative energy
source.

Integration of Al and Robotics

® Alin Herd Management: Advanced moni-
toring systems to track health, behavior,
and productivity of individual animals.

® Robotic Assistance : Automate routine
tasks to improve efficiency and reduce
labour costs.

The future of India's dairy farming lies in
embracing these innovations to ensure sustain-
able growth, improve rural incomes, and provide
affordable, high-quality milk to consumers. This
innovative approach will also address broader
environmental concerns by reducing the green-
house gas emissions associated with dairy
farming. A renewed focus on technology and
sustainability will help achieve the original goals
of Operation Flood, creating a robust and
resilient dairy sector.

5. RURAL INDIA : INNOVATION FOR INCLUSIVENESS

Inclusiveness is essential for development,
requiring not only the availability of resources
but also seamless access to them. Innovations
have significantly reduced the development gap
between urban and rural areas in India. Here we
explore how innovation fosters inclusiveness in
rural India.

Innovation for Development

The United Nations defines innovation
for development as the application of modern
concepts and tools to create impactful, resilient,
and inclusive societies. India has improved its
Global Innovation Index (GII) ranking from 48
in 2020 to 40 in 2023. By focusing on innovation,
India has enhanced its scientific and technolo-
gical capabilities, promoting inclusive deve-

lopment.

Telecommunications : Bridging the Divide

® Growth in Connectivity : The number of
telephone connections in India surged from
41 million to 943 million between 2001-2012,
with mobile phones making up 911 million
of these connections. Rural tele-density grew
from 1-7% in 2004 to 58-5% in 2023.

® PM-WANI Scheme : This initiative has
increased internet penetration, positively
impacting rural populations and fostering
inclusiveness.

Healthcare : Accessible Quality Care

® Telemedicine Services : Rural areas often
lack quality healthcare due to the preference
of professionals for urban locations.

1 The e-Sanjeevani telemedicine service
has addressed this, facilitating over 241
million consultations since its launch in
2019.

1 This service provides accessible expert
health advice to rural populations,
significantly benefiting women and
senior citizens.

(T -
Fact :
DIKSHA Portal
Myth : provides access to

DIKSHA Portal is
not beneficial for
students in remote
areas or rural

digital resources and
learning materials
for students across
India. Including
those in remote

and rural areas,
promoting inclusive
education.




Education : Equal Opportunities

Digital Learning : The disparity in urban-

rural education affects social equality.

1 Increased internet penetration and
educational apps have given rural
children access to quality resources.
The pandemic accelerated the adop-
tion of digital learning.

d Al integration offers customized learn-
ing experiences, making high-quality
materials accessible to rural students
and educators.

Banking and Finance : Inclusive Services

Aadhaar-Based Services : Access to bank-
ing and credit has improved with Aadhaar-
based services. Aadhaar’s database and
biometric authentication enable better credit
scoring and risk assessment for under-
served populations.

Digital Payment Solutions : Agent banking
and digital payment solutions have enhan-
ced financial inclusion, fostering economic
growth in rural areas.

Agriculture : Boosting Productivity

Technological Advancements : About 70%
of rural households depend on agriculture.

Technological advancements like Al-enabled
drones have improved farming efficiency.
Government Support : Subsidies support
drone use, and digitization of farm insu-
rance has expedited claims resolution.
Mobile apps provide crucial information on
insurance, weather, and market prices.

Access to Clean Water : Sustainable Solu-
tions

Innovative Startups : Access to safe drink-
ing water is critical. Startups like Boon have
introduced solar-powered water ATMs with
IoT-based monitoring, improving water
accessibility.

Water Management : Innovations like the
Bhujal app help measure groundwater
levels, aiding better water management and
planning.

Innovations in rural India align with sustain-

able development goals (SDGs) and promote
inclusive growth. Robust digital infrastructure is
crucial for sustaining development, and miti-
gating urban bias in large firms is essential to
ensure rural inclusiveness. Through continuous
innovation, rural India can achieve greater inclu-
siveness and development.
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Livestock farming, especially cattle rearing,
is a crucial livelihood for many rural commu-
nities. However, this livelihood is increasingly
threatened by climatic factors such as heat
waves, which can significantly reduce milk
yield. Livestock insurance emerges as a critical
tool in safeguarding farmers against these
unpredictable losses, providing financial
stability and encouraging resilience in the face of
climate change.

Impact of Climatic Factors on Milk Yield

® Heat waves and other climatic extremes
have a direct impact on the productivity of
dairy cattle. High temperatures can lead to
heat stress in cattle, reducing their milk
yield and affecting overall health.

® This loss of productivity translates to sub-
stantial economic losses for farmers who
rely on milk production as a primary source
of income.

A Safety Net for Livestock

Three agencies have rolled out insurance schemes

for cattle in 36 districts across 8 states
Implementing agencies

@ DeHaat agritech company @ Kerala Cooperative
Period : April 15 to July 15 Milk Marketing Fedaration  Period : May-June
Premium : 3130 per animal Period : March-April Premium : 7110
Compensation : Up to 32,000 per Premium : %110 per animal  per animal

@ Kutch Milk Union

animal; in case of free enroliment, ~ Compensation : Up to Compensation :
compensation amount is up to 7500 32,000 per animal Up to 72,000
per animal
Rajasthan
2 districts
Uttar Pradesh
Sdistricts - khand
Gujarat 1 district
1 district Bihar
5 districts
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Madhya Pradesh
5 districts

Maharashtra
3 districts

Kerala

Source : Based on data shared by the
14 districts

insurance implementing agencies

Role of Livestock Insurance

® Livestock insurance schemes need to be
designed to cover the financial losses asso-
ciated with reduced milk yield due to
climatic factors.

® These policies provide compensation to
farmers, helping them manage the eco-
nomic impact of lower productivity.

1. LIVESTOCK INSURANCE : INSURED AGAINST HEAT

® By offering a safety net, livestock insurance
ensures that farmers can maintain their
livelihoods despite the adverse effects of
climate change.

® India currently has three cattle Insurance
Schemes where compensation is tied to the
Magnitude of heat stress event.

Challenges and Solutions

® Despite the benefits, there are challenges
in the widespread adoption of livestock
insurance. These include a lack of aware- |
ness among farmers, the high cost of i\&
premiums, and delays in claim processing. 5 \
® These issues can be addressed by increased
government subsidies, better outreach pro-
grams to educate farmers, and streamlined
processes for claim settlements. Improving
veterinary services to support the health
and productivity of livestock is also crucial.

Beyond Insurance

® While livestock insurance is crucial, it is not

a standalone solution. Farmers need to

adopt additional measures to mitigate the

impact of climate change.

® This includes implementing better farming
practices such as improving shelter and
cooling systems for cattle, ensuring ade-
quate water supply, and adopting heat-
resistant cattle breeds.

® Additionally, policy support for research
and development in climate-resilient farm-
ing technologies is essential.

® By integrating these practices with insu-
rance, farmers can better protect their
livelihoods and enhance their resilience to
climatic extremes.

Livestock insurance is an essential tool for
mitigating the economic losses experienced by
cattle rearers due to climatic factors like heat
waves. By providing financial compensation for
reduced milk yield, these insurance schemes
help ensure the sustainability of rural liveli-
hoods. Addressing the challenges in imple-
menting these schemes can further enhance their
effectiveness, providing a robust support system
for farmers facing the impacts of climate change.
As climatic extremes become more frequent,
the role of livestock insurance in promoting
resilience and stability in agricultural commu-
nities cannot be overstated. However, combin-
ing insurance with sustainable farming practices
and policy support will provide a more compre-
hensive solution to the challenges posed by
climate change.
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Space contamination, primarily in the form
of space debris and microbial presence, has
become a significant concern for the global space
community. As humanity's activities in space
increase, so does the accumulation of debris and
the risk of microbial contamination, posing
threats to satellites, space stations, and future
exploratory missions.

Sources of Space Debris

® Space debris originates from various
sources, including defunct satellites, spent
rocket stages, fragments from disintegra-
tion, and even debris from past collisions.

® These objects vary in size, from large pieces
that can be tracked to tiny fragments that
are difficult to detect but can still cause
significant damage.

Microbial Contamination

® Apart from physical debris, microbial con-
tamination is another significant concern.

® Microbes from Earth can hitch a ride on
spacecraft and equipment, potentially con-
taminating other celestial bodies and
spacecraft environments.

® This not only threatens scientific experi-
ments aimed at detecting extraterrestrial life
but also poses risks to the health of astro-
nauts.

Impact on Space Missions

® The proliferation of space debris and micro-
bes poses serious risks to operational space-
craft and the International Space Station
(ISS).

® Collisions with debris can lead to catastro-
phic failures, endangering human lives and
resulting in costly damages.

® Microbial contamination can compromise
the integrity of scientific research and affect
the health of crew members.

COSPAR's Role

® The Committee on Space Research
(COSPAR) plays a vital role in addressing
space contamination.

® COSPAR develops and promotes inter-
nationally  recognized guidelines
standards for space activities, including
those aimed at preventing microbial con-
tamination.

and

2. SPACE EXPLORATION : NEED TO AVOID
CONTAMINATION OF SPACE

® By fostering international collaboration
and ensuring adherence to these standards,
COSPAR helps mitigate the risks associated
with space contamination.

Mitigation Strategies

® Efforts to mitigate space contamination

involve both preventive and active
measures.
® Preventive measures include designing

satellites to minimize debris generation,
enforcing guidelines for deorbiting defunct

satellites, and improving tracking and
monitoring systems.
1 For microbial contamination, strict

sterilization protocols and quarantine
measures are implemented to reduce
the transfer of Earth-based microbes
into space.
® Active measures for debris involve tech-
nologies to remove existing debris, such as
robotic arms, nets, and lasers.

International Collaboration

® Addressing space contamination requires
international cooperation.

® Organizations like the United Nations
Office for Outer Space Affairs (UNOOSA)
and initiatives such as the Space Debris
Mitigation Guidelines, which promote best
practices for debris management.

® Collaborative efforts are essential for deve-
loping and implementing effective solutions
on a global scale, including protocols for
preventing microbial contamination.

Future Outlook

® The growing awareness and technological
advancements offer hope for managing
space debris and microbial contamination
more effectively.

® Continuous innovation and international
collaboration is important to safeguard the
space environment for future generations.

® Initiatives to develop debris removal tech-
nologies, enhance debris tracking capabi-
lities, and improve sterilization methods for
spacecraft are crucial for mitigating the risks
associated with space contamination.

Conclusion

Space contamination is a critical issue that
demands immediate attention and action. The
increasing accumulation of space debris and the
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risk of microbial contamination threaten the
sustainability of space activities and pose signi-
ficant risks to both current and future missions.
By implementing comprehensive mitigation
I

RN

strategies and fostering international coopera-
tion, the global community can address this
challenge and ensure the long-term safety and
viability of space exploration.

i

3. COVER STORY

I. Brace for Still Winds

The phenomenon of ‘still winds’, where
global wind circulations are slowing down. This
deceleration is attributed to the warming of the
atmosphere, which affects the pressure gradients
that drive wind flow. Slower wind speeds can
lead to stagnation, impacting weather patterns
and air quality.

Worldwide Wind Systems

® The stability of global wind systems, includ-
ing the Hadley, Ferrel, and polar cells, is
crucial for maintaining climatic balance.

® Changes in these cells can disrupt weather
patterns worldwide.

® The Hadley cell, which circulates air from
the equator to the tropics, is expanding
poleward, affecting precipitation patterns
and storm tracks.

® Similarly, alterations in the Ferrel and polar
cells are contributing to more erratic
weather in mid-latitudes and polar regions.

Polar Cell

Polar Easterlies ~ Ferrel Cell

Westerlies

Northeast

Hadley Cell
trades

Southeast

trades Hadley Cell

Ferrel Cell

Polar Cell

Uneasy Patterns

® The increasing instability in established
wind patterns.

® The interaction between the Hadley, Ferrel,
and polar cells is becoming more unpre-
dictable, leading to unusual weather pheno-
mena.

® These uneasy patterns are a direct result of
the warming atmosphere and its impact on
global circulation.

Jet Streams and Changes

® Jet streams, fast-flowing air currents in the
upper atmosphere, are becoming faster yet
wavier.

® These changes are linked to the warming
Arctic, which reduces the temperature
gradient between the poles and the equator,
causing the jet streams to meander more.

® This increased waviness can lead to pro-
longed weather events, such as heatwaves
and cold spells.

Atmosphere in a Warming World

® The overall warming of the atmosphere is
altering wind patterns on multiple scales.

® Warmer air holds more moisture, leading to
more intense weather events.

® The increased energy in the atmosphere is
also contributing to more vigorous storm
systems and altered wind circulations.

Distinction Brings Diversity

® Changes in global wind systems are bring-
ing about a greater diversity of weather
patterns.

® Regions that were once predictable in terms
of climate are now experiencing a broader
range of conditions, from severe droughts
to intense storms.

® This increased variability poses challenges
for agriculture, infrastructure, and disaster
preparedness.

Temporary Wind Systems

® Temporary wind systems like monsoons,
storms, and tropical cyclones are also
undergoing changes.

® Monsoons are becoming more erratic, with
shifts in onset and intensity.

® Storms and tropical cyclones are becoming
more powerful due to the increased energy
in the atmosphere, leading to greater des-
truction when they make landfall.

Conclusion

The cover story ‘Brace for Still Winds’
paints a detailed picture of how global wind
systems are changing in response to climate
change. These transformations have far-reaching
implications for weather patterns, extreme
events, and human societies. By understanding
these changes, we can better prepare for the
challenges posed by a warming world.
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II. Wind System : The New Extreme
Event

The frequency and intensity of extreme
wind events are on the rise, driven by a com-
bination of climate change and other anthro-
pogenic factors. This cover story explores the
reasons behind this alarming trend and its
implications for different sectors.

Causes of Extreme Wind Events

® There are several key drivers behind the
increase in extreme wind events :

1 Climate change, resulting in altered atmo-
spheric patterns, plays a significant role.

d Warming temperatures lead to more vigo-
rous storm systems and unstable weather
conditions, which contribute to stronger
and more unpredictable wind patterns.

Impact on the Environment

® Extreme wind events have a cascading
effect on the environment.

® They can lead to widespread deforestation,
soil erosion, and damage to ecosystems.

® There are specific instances where powerful
winds have caused substantial environ-
mental degradation, disrupting habitats and
affecting biodiversity.

Economic and Social Consequences

® The economic impact of extreme wind
events is substantial.

® These events can cause extensive damage to
infrastructure, including buildings, power
lines, and transportation networks.

® The agricultural sector is particularly vul-
nerable, with crops and livestock at risk of
destruction.

® The social consequences are equally severe,
with communities facing displacement, loss
of livelihoods, and increased vulnerability
to future events.

Adaptation and Mitigation Strategies

Addressing the challenges posed by extreme
wind events requires a multifaceted approach.
Various strategies for adaptation and mitigation.
These include :
® Improved Building Codes : Strengthening

building codes to ensure structures can

withstand higher wind speeds.

® Early Warning Systems : Developing and
deploying advanced early warning systems
to provide timely alerts to vulnerable popu-
lations.

Conclusion
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® Reforestation and Land Management :
Implementing reforestation programs and
sustainable land management practices to

reduce the environmental impact.
® Climate Policy and Action : Advocating for

robust climate policies to address the root

causes of climate change and mitigate its

effects on wind patterns.

The increasing frequency and intensity of
extreme wind events are a clear indication of the \
broader impacts of climate change. This cover \\
story underscores the urgent need for compre- \\‘
hensive strategies to adapt to and mitigate these E\
events. By implementing effective measures and
fostering international cooperation, it is possible
to reduce the risks associated with extreme wind
events and build resilience in affected com-
munities.

III. Catching the Wind : The Missing
Piece of the Climate Change Puzzle

Wind plays a pivotal role in the Earth's
climate system, influencing weather patterns,
ocean currents, and energy balance. However,
wind remains an underrepresented factor in
climate models due to insufficient data.

Importance of Wind Data

® Wind affects various climatic processes,
including the distribution of heat and
moisture across the globe.

® Accurate wind data is essential for predi-
cting weather patterns, understanding
ocean-atmosphere interactions, and model-
ing the transport of aerosols and pollutants.

® Wind data is crucial for comprehensive
climate models that can predict future
climate scenarios with greater accuracy.

Challenges in Data Collection

Several Challenges in Collecting Accurate

Wind Data :

® The sparse distribution of wind measure-
ment stations, especially in remote and
oceanic regions, and the limitations of
existing satellite observations.

® The variability of wind patterns across
different scales from local breezes to global
jet streams adds to the complexity of data
collection.

Impact on Climate Models

® The lack of detailed wind data hampers the
ability of climate models to simulate current
and future climate conditions accurately.
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® This data gap leads to uncertainties in pre-
dicting extreme weather events, under-
standing regional climate impacts and deve-
loping effective mitigation and adaptation
strategies.

® Improving wind data collection is critical

for enhancing the reliability of climate
projections.

O\ \
Conclusion

Wind is a critical but often overlooked com-
ponent of the climate change puzzle. The lack of
comprehensive wind data poses significant chal-
lenges for accurate climate modeling and effec-
tive climate action. By investing in advanced
data collection technologies and fostering inter-
national collaboration, the global community can
enhance its understanding of wind systems and
improve climate change mitigation strategies.

4. WATER AND SANITATION

Water and sanitation are critical compo-
nents of public health and sustainable deve-
lopment. However, many communities around
the world face significant challenges in accessing
adequate water and sanitation services. This
analysis explores the complexities of these issues
and highlights local solutions and opportunities
for improvement.

Local Solutions

® Community-driven initiatives often provide
more sustainable and context-specific solu-
tions compared to top-down approaches.

® Local knowledge and participation are
crucial for the success of these projects,
which can range from rainwater harvesting
sanitation

systems to community-led

programs.
Inadequate Supplies

® Despite numerous efforts, many regions still
struggle with inadequate water supplies.

® The factors contributing to this issue, includ-
ing climate change, population growth, and
insufficient infrastructure.

® It emphasizes the need for comprehensive
planning and investment to ensure reliable
and equitable access to water.

Informal Sanitation Systems

® Informal sanitation systems, which are com-
mon in low-income and densely populated
areas, pose significant health risks.

® These systems are often makeshift and lack
proper management, leading to environ-
mental contamination and disease out-
breaks.

® Need for the integration of informal systems
into formal sanitation frameworks to
improve their effectiveness and safety.

Non-Sewered Sanitation

® Non-sewered sanitation systems, such as
septic tanks and pit latrines, are prevalent in
many parts of the world.

® While these systems can be effective, they
require regular maintenance and proper
management to prevent contamination.

Stormwater Flooding

® Stormwater flooding is a growing concern,
particularly in urban areas.

® Need for the implementation of sustainable
urban drainage systems (SUDS) and other
green infrastructure solutions to mitigate
the effects of stormwater flooding.

Reimagining Solutions

® The analysis calls for a reimagining of water
and sanitation solutions to address contem-
porary challenges.

® This includes adopting integrated
approaches that consider the entire water
cycle, promoting the use of decentralized
and nature-based solutions, and leveraging
technology to enhance efficiency and
monitoring.

Opportunities to Augment

® There are several opportunities to augment
existing water and sanitation systems.

® These include expanding the use of renew-
able energy in water supply and treatment
processes, investing in research and deve-
lopment for innovative sanitation tech-
nologies, and fostering public-private part-
nerships to scale successful models.

Conclusion

The analysis highlights the multifaceted
nature of water and sanitation challenges. By
focusing on local solutions, integrating informal
systems and reimagining traditional approaches,
communities can enhance their resilience and
ensure sustainable access to these essential

services.
B LA SR




GIST
OF

SCIENCE REPORTER

4|

Topic: ISRO'S Gaganyaan Mission (Exploring India's Space Goals)




India is on the brink of a significant mile-
stone with its ‘Gaganyaan Mission’, the first-
the
Gaganyaan spacecraft. This historic endeavour

ever manned space mission utilizing
aims to highlight India's space capabilities and

determination on the global stage.

Mission Significance

® The Gaganyaan Mission aims to send Indian
astronauts into space for the first time,
positioning India among the elite nations
with human spaceflight capabilities.

® This mission has garnered international

attention and is expected to elevate India's
status within the global space community.
Project Scope and Collaboration

® The mission is a monumental effort,
involving the expertise of Indian scientists,

1. ISRO’S GAGANYAAN MISSION : EXPLORING
INDIA’S SPACE GOALS

engineers, industry professionals, academia,
and international technologies.

It plans to send four crew members into
space for a three-day mission, followed by a
safe return to Earth.

Key technologies being developed include a
human-rated launch vehicle, life support
systems, emergency escape plans, and crew
management strategies.

Launch Details

® The mission will launch from the Satish
Dhawan Space Centre (SDSC) in Srihari-
kota, Andhra Pradesh, India's primary
spaceport.

This location is equipped with the necessary
infrastructure, including multiple launch
pads and tracking stations, to support a
mission of this magnitude.

ISRO’s Gaganyaan Mission represents a
significant leap in India’s space exploration
efforts, showcasing the nation’s technological
prowess and collaborative spirit. By successfully
executing this mission, India will join a select
group of countries with human spaceflight
capabilities, marking a new chapter in its space
journey.
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2. ORIGIN OF LIFE IN THE UNIVERSE

Human curiosity about the origins of life
and the universe has driven scientific explora-
tion for centuries. Advances in biology and
physics have shed light on the processes that
underpin life and the evolution of the cosmos.
Central to this understanding are the elements
that make up the fundamental building blocks of
life, such as carbon, oxygen, nitrogen, and
phosphorus.

Fundamental Elements of Life

® Life is based on chains of carbon atoms,
which combine with other elements like
oxygen, nitrogen, and phosphorus to form
the DNA molecules that encode and repro-

duce genetic information.

These elements must be produced in the
universe in precise amounts and at the right
times to facilitate the development of life.

Formation of the Solar System

® Our planet orbits the Sun, which formed
about 4-6 billion years ago from the collapse

and spin of a solar nebula.

The planets, including Earth, formed from
the coagulation of rocky, dusty, and gaseous
materials in a protoplanetary disk around
the young Sun.

These materials were rich in carbon, nitro-
gen, oxygen, and other heavy elements like
silicon, magnesium, potassium, and iron.

Life Cycle of Stars

® Every star, including our Sun, has a finite
lifespan.
® In approximately 5 billion years, the Sun

will expand into a giant star, engulfing the
inner planets up to Mars, marking the end

of its life.
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® The process from simple molecules to intel-
ligent life, such as humans, takes around 2.5
billion years, involving the transition from
single-celled organisms to multi-cellular
organisms and eventually complex beings.
The origin of life in the universe is a

complex and fascinating topic that intertwines

elements of biology and astrophysics. Under-
standing the formation of essential elements and
the lifecycle of stars provides insight into how
life can develop and evolve over billions of
years. This knowledge not only satisfies human
curiosity but also helps us appreciate our place
in the cosmos.
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3. DYNAMIC FUTURE OF THE FUEL CELLS :

FROM EARTH TO MARS

As human settlement on Mars becomes a
realistic possibility in the coming decades,
addressing the energy needs of future Martian
inhabitants is crucial. Here we explore the
potential of fuel cell technology to meet these
energy demands. Lets examine the technological
advancements required to utilize Mars' resour-
ces effectively and highlight the benefits of inte-
grating solar cells with fuel cells for sustainable
energy production on the Red Planet.

Fuel Cells and Mars' Resources

® Mars’ atmosphere is composed primarily of
carbon dioxide (95%), nitrogen (3%), and
argon (1-6%).

This unique composition presents an oppor-
tunity to develop fuel cell systems that can
convert the abundant carbon dioxide into
carbon monoxide, which can then be used

as part of the fuel cell system.

CARBON
DIOXIDE

Mirror-employed-solar-cell-embedded
Fuel cell system on MARS !

Fuel cells, which convert chemical energy
from hydrogen, methanol, or other sources
into electricity, offer a clean and efficient
energy solution.

They produce only water as a byproduct,
which can be recycled to supply hydrogen
for the fuel-stack system, thus continuously

generating electricity without the need for
recharging.
Technological Interventions

® To harness the full potential of fuel cells on
Mars, significant technological interventions

are necessary.

Embedding solar cells into the system can
enhance its viability by storing solar energy
for use when sunlight is not available.

This integration would ensure a consistent
energy supply, leveraging the solar energy
that is abundant on Mars.

Efficiency and Sustainability

® Fuel cells are known for their high effici-
ency and environmental benefits compared
to conventional energy sources.

On Mars, the absence of recharging require-
ments and the system's ability to continu-
ously operate with a steady fuel supply
make fuel cells an ideal energy solution.
This technology not only promises to meet
the energy needs of Martian missions and
settlements but also aligns with the princi-
ples of sustainability and environmental
stewardship, which are crucial for long-
term extraterrestrial habitation.

Fuel cell technology, with its high efficiency
and clean energy production, is poised to play a
vital role in future human settlements on Mars.
By leveraging the planet's atmospheric resources
and integrating solar energy, fuel cells can pro-
vide a reliable and sustainable energy solution
for Martian missions. As technological advance-
ments continue, fuel cells will likely become a
cornerstone of energy infrastructure, both on
Earth and Mars, driving the future of clean and
efficient energy.




NN

4. THE FIRST SCIENCE MUSEUM AND

PLANETARIUM OF THE CSIR

The Council of Scientific and Industrial
Research (CSIR) India, established in 1942, is a
prominent research and development organiza-
tion dedicated to promoting scientific know-
ledge, industrialization, and economic growth.
Headquartered in New Delhi, CSIR is one of the
largest publicly funded R&D organizations
globally. In 1947, CSIR established several insti-
tutions, including the National Physical Labo-
ratory (NPL), which plays a key role in this
narrative.

Establishment of NPL

® The National Physical Laboratory (NPL)
was one of the four institutions established
by CSIR in 1947.

® Initially, NPL operated from the Depart-
ment of Physics at the University of Delhi
for three years before moving to its perma-
nent location at Pusa, New Delhi, in 1950.

® The NPL’s establishment marked a signi-
ficant step in advancing India's scientific
capabilities.

Science Communication and Popularisa-

tion

® CSIR’s vast network of laboratories has
been instrumental in promoting science
communication and popularization in India.
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® In 1956, CSIR inaugurated a modest Science
Museum on the NPL premises.

® This was followed by the establishment of a
small Planetarium in 1959.

® These initiatives aimed to foster public
interest in science and make scientific
knowledge more accessible to the general
population.

Challenges and Closure

® Despite the initial enthusiasm, the first

Science Museum and Planetarium of CSIR

faced challenges that led to their eventual

closure.

® The specific reasons for the short-lived
nature of these initiatives were not detailed,
but the efforts laid the groundwork for
future science communication endeavors in

India.

The CSIR's early efforts in establishing the
first Science Museum and Planetarium at the
National Physical Laboratory highlight the
organization’s commitment to science popula-
rization. While these initial attempts were short-
lived, they represent a significant chapter in the
history of science communication in India and
set the stage for future initiatives aimed at
making science more accessible and engaging
for the public.
|

5. SIR JC BOSE AND HIS EXPERIMENTS : FROM THE

VIEWPOINT OF PERTINENCE

In the nineteenth century, India was home
to many eminent scientists, among whom Sir
Jagadish Chandra Bose stands out for his
significant contributions to both physics and
biology. His pioneering research and innovative
experiments have left a lasting impact on the
global scientific community, despite the nume-
rous challenges he faced.

Contributions to Science

® Sir J.C. Bose made substantial advance-
ments in various scientific fields, notably in
physics and the study of biological pheno-
mena.

® He is credited with the development of
several novel instruments, crafted from
scratch, to facilitate his experiments.

® One of his most notable contributions is in
the field of millimeter-wave technology,
which is now crucial for future 5G broad-
band mobile communication networks.

® Bose’s work in measuring the wavelength of
electric radiation using diffraction grating
and millimeter waves was groundbreaking
and nearly a century ahead of its time.

Pioneering Research

® Bose received his DSc degree from London
University in 1896 and conducted pioneer-
ing research that laid the groundwork for
future developments in wireless communi-
cation.

® His experiments with millimeter waves are
particularly relevant today, as they address
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the current bandwidth shortage in wireless
communication.

Due to his early work in this field, JC Bose
is often regarded as the father of radio
science.

Sir JC Bose’s contributions to science are not
only significant but also ahead of his time. His
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innovative experiments and the development of *

new instruments have had a profound impact
on contemporary research in both physics and
biology. Despite the obstacles he faced, Bose's
legacy continues to inspire and influence scienti-
fic research and technological advancements

today.
.

6. REVOLUTIONISING INDUSTRIES : THE POWER AND

POTENTIAL OF BIOMANUFACTURING

India’s bioeconomy is experiencing rapid
growth, projected to reach a valuation of $150
billion by 2025, up from $ 80 billion in 2021-22.
This expansion is supported by the Indian
government’s National Biotechnology Deve-
lopment Strategy 2021-25. The bioeconomy
includes various sectors such as agriculture,
pharmaceuticals, food and beverages, chemicals,
and energy. India's robust scientific community
and innovation-friendly environment are key
drivers of this growth.

Key Sectors and Strengths

® India’s bioeconomy spans multiple indus-
tries, leveraging the country's strengths in
agriculture, pharmaceuticals, and energy.

The COVID-19 pandemic has particularly
accelerated growth in vaccine and bio-
pharmaceutical production, highlighting

India’s capabilities in these areas.

The combination of skilled scientists, engi-
neers, and a conducive environment for
innovation creates a strong foundation for
further development.

Biomanufacturing : A Catalyst for Growth

® Biomanufacturing, which utilizes biological
systems to produce market-ready products,
is central to the advancement of the bio-
economy.

This approach reduces reliance on imported
bio-based commodities and has the poten-
tial to drive job creation, economic revitali-
zation, environmental sustainability, and
innovation.

Biomanufacturing can address global
challenges such as climate change and food
security by providing sustainable solutions.

Government and

Emphasis
®

Support Strategic

The Indian government has placed signi-
ficant emphasis on biomanufacturing with-
in its National Biotechnology Development
Strategy.

This focus is expected to enhance the coun-
try's self-sufficiency in bio-based products
and stimulate economic growth.

The strategy includes fostering research
and development, supporting startups, and
encouraging public-private partnerships to
advance biomanufacturing capabilities.
Biomanufacturing is poised to revolutionize
India's industries by harnessing the power of
biological systems. With strong governmental
support and a strategic focus on innovation,
India's bioeconomy is set to achieve remarkable
growth. This transformation will not only boost
the economy but also provide sustainable
solutions to global challenges, positioning India
as a leader in the bioeconomy sector.

7. Al REVOLUTIONISING DRUG DISCOVERY :

A SCIENTIFIC PERSPECTIVE

Drug discovery is a complex and costly
process, often requiring billions of dollars to
bring a single drug to market. Traditional
methodologies, despite numerous attempts to
improve them, still face high rejection rates of
candidate molecules during clinical trials. This

inefficiency highlights the need for a trans-
formative approach. The advent of Artificial
Intelligence (AI) offers promising solutions to
revolutionize this field by addressing financial
and logistical challenges.




Challenges in Drug Discovery

® The current drug discovery process is
plagued by high costs and inefficiencies.

® Approximately 90% of drug candidates fail
in clinical trials, according to the American
Society for Biochemistry and Molecular
Biology.

® This high failure rate is primarily due to the
labor-intensive nature of the discovery
phase and the high rejection rate of can-
didate molecules.

Al as a Game Changer

® Al's potential to revolutionize drug dis-
covery lies in its ability to analyze vast
datasets, predict outcomes, and optimize
processes.

® AI tools can significantly accelerate the
discovery phase by identifying strong
candidates for clinical trials, thus reducing
the overall time and cost. Al's capabilities
extend to :

d  Identifying New Drug Targets : Al can
sift through extensive biological data to
find novel drug targets that might be
overlooked by traditional methods.

d  Predicting Drug Effectiveness
Machine learning algorithms can pre-
dict how potential pharmaceuticals will
perform in clinical settings, improving
the selection process for trial candi-
dates.
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1 Optimizing Dosage Strategies : Al
can refine dosage recommendations to
maximize efficacy and minimize side
effects.

J Advancing Drug Repurposing : Al can
identify new uses for existing drugs,

potentially shortening the time to
market and reducing costs.

Implementation and Impact

® Despite the potential benefits, the imple-
mentation of Al in drug discovery is still in
its nascent stages.

® However, initial results are promising, and
the pharmaceutical industry is beginning to
recognize the value of integrating Al into
their research and development pipelines.

® The impact of Al could lead to more effi-
cient drug discovery processes, lower costs,
and ultimately, faster delivery of effective
treatments to patients.

AT holds the key to transforming the drug
discovery process by making it faster, cheaper,
and more efficient. By leveraging Al's capabi-
lities to analyze data, predict outcomes, and
optimize processes, the pharmaceutical industry
can overcome many of its current challenges. As
Al continues to evolve, its integration into drug
discovery is likely to become more prevalent,
driving significant advancements and offering
new hope for addressing unmet medical needs.
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8. TERI COMMEMORATES WORLD ENVIRONMENT DAY WITH

A FELICITATION CEREMONY FOR WINNERS OF GO4YOUTH

India, home to the world's largest youth
population, recognizes the crucial role of young
people in shaping a sustainable and environ-
mentally conscious future. Engaging the youth
in sustainability and environmental education is
essential for nurturing future leaders and
decision-makers. In alignment with this goal,
The Energy and Resources Institute (TERI) in
New Delhi conducts an annual environment
Olympiad, GO4Youth, targeting school students
and young adults aged 18-25 enrolled in higher
education institutions across India.

Youth Engagement in Sustainability

® India's youth, forming a significant part of
the global working-age population between
2020 and 2030, are vital in achieving sus-
tainable development.

® Since adopting the Sustainable Develop-

ment Goals (SDGs) in 2015, both the
government and civil society organizations
have encouraged meaningful youth partici-
pation in decision-making processes.

® The National Education Policy (NEP) 2020
and Mission LiFE further promote environ-
mental education and sustainable practices
among young people.

GO4Youth Olympiad

® TERI's GO4Youth Olympiad is an interdis-
ciplinary competition designed to engage
young minds in sustainability and environ-
mental protection.

® The Olympiad provides a platform for
students and young adults to learn about
environmental issues, develop innovative
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solutions, and foster a deeper understand-

ing of sustainability.

This initiative aligns with India's broader

efforts to incorporate environmental educa-

tion into the national curriculum and pro-

mote a culture of sustainability.

World Environment

Ceremony

® On World Environment Day, TERI held a
felicitation ceremony to honor the winners
of the GO4Youth Olympiad.

Day Felicitation

highlighted the importance of youth invol-
vement in environmental conservation.

The ceremony underscored TERI's com-
mitment to empowering the next generation
to take an active role in building a sus-
tainable future.

These efforts are crucial for achieving long-
addressing global

term sustainability and

environmental challenges.

9.THE INTERNATIONAL DAY OF LIGHT
CELEBRATION AT ALIGARH

The International Day of Light (IDL), cele-
brated annually on May 16, marks the anniver-
sary of the first successful laser operation by
physicist Theodore Maiman in 1960. This global
initiative, led by UNESCO, highlights the
significance of light in various fields, including
education, and sustainable

science, culture,

development.
Importance of Light

® IDL emphasizes the critical role of light and
light-based technologies in advancing sus-
tainable development and enhancing the

quality of life.

These technologies have transformative
potential in addressing global challenges in
energy, education, and healthcare.
Light-based solutions are integral to various
applications, from medical procedures and
communications to renewable energy and
artistic expressions.

UNESCO's Goals

® By establishing the International Day of
Light, UNESCO aims to promote the bene-
fits of light-based technologies and raise
awareness about their contributions to sus-
tainable development.

The celebration seeks to inspire educational
activities and promote public understand-
ing of the impact of light on our daily lives
and future advancements.

Celebration at Aligarh

® The celebration of IDL at Aligarh, empha-
sizing the local efforts to commemorate this
significant day.

® The event at Aligarh serves as a platform to

educate and engage the community in

understanding the importance of light and

its diverse applications.

The International Day of Light, spearheaded
by UNESCO, is a vital initiative to recognize
and celebrate the importance of light in multiple
domains.
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